• Premise of the study: Pinus armandii (Pinaceae) is an important conifer tree species in central and southwestern China, and it plays a key role in the local forest ecosystems. To investigate its population genetics and design effective conservation strategies, we characterized 18 polymorphic microsatellite markers for this species.
• Methods and Results: Eighteen novel polymorphic and 16 monomorphic microsatellite loci of P. armandii were isolated using Illumina MiSeq technology. The number of alleles per locus ranged from two to five. The expected heterozygosity ranged from 0.061 to 0.609 with an average of 0.384, and the observed heterozygosity ranged from 0.063 to 0.947 with an average of 0.436. Seventeen loci could be successfully transferred to five related Pinus species (P. koraiensis, P. griffithii, P. sibirica, P. pumila, and P. bungeana).
• Conclusions: These novel microsatellites could potentially be used to investigate the population genetics of P. armandii and related species.
Key words: cross-amplification; microsatellite markers; Pinaceae; Pinus armandii; polymorphism; population genetics. 72°C. The PCR amplification products were separated in 10% nondenaturing polyacrylamide gels and were visualized by silver staining.
The allele sizes for each individual were automatically determined using Quantity One (Bio-Rad, Hercules, California, USA) with pBR322 DNA/MspI as DNA molecular-weight marker. The program GenAlEx version 6.501 (Peakall and Smouse, 2012 ) was used to evaluate various population genetic parameters of microsatellite loci, including the number of alleles per locus, expected and observed heterozygosity (H e and H o ), and Hardy-Weinberg equilibrium (HWE). In addition, linkage disequilibrium (LD) among loci was detected using GENE-POP version 4.2.2 (Rousset, 2008) . We also detected the null allele frequencies for each primer with MICRO-CHECKER version 2.2. 3 (van Oosterhout et al., 2004) .
In total, 34 primer pairs were successfully amplified with high-quality PCR products, with 18 of them exhibiting polymorphisms (Table 1 ). The number of alleles of these polymorphic primers ranged from two to five with an average of 2.4. H e ranged from 0.061 to 0.609 with an average of 0.384, and H o ranged from 0.063 to 0.947 with an average of 0.436. Two pairs of primers (Pa3553 and Pa118137) were found to deviate greatly from HWE, while we did not detect any LD between loci. This deviation might have been caused by insufficient sample size, nonrandom mating between individuals, migration, and/or natural selection of these two loci. In addition, no null alleles were detected for any locus in the current study. The detailed SSR characteristics are provided in Table 2 .
To explore the broader utility of the SSR loci developed here, we amplified the primers in 20 individuals from five other species closely related to P. armandii (Appendix 1). Seventeen of the 18 primers produced robust, usually polymorphic DNA fragments across P. koraiensis, P. griffithii, P. sibirica, P. pumila, and P. bungeana. However, Pa3553 was not successfully amplified in P. pumila and P. bungeana (Table 3) .
CONCLUSIONS
In the current study, we developed 18 polymorphic and 16 monomorphic loci for P. armandii, with allele numbers ranging from two to five for the polymorphic loci. These microsatellite markers will be useful for conservation genetic studies of P. armandii, such as those detecting genetic diversity and patterns of gene flow within and between populations. An assessment of their genetic information will also contribute to addressing how declining populations of P. armandii affect genetic diversity and gene flow, and will be useful more broadly in subg. Strobus. 
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